Between 1986 and 1995, we treated with foraminal injection of local anaesthetic and steroids 30 patients with severe lumbar radiculopathy secondary to foraminal and extraforaminal disc herniation which had not resolved with rest and non-steroidal anti-inflammatory agents. They were assessed prospectively using standardised forms as well as the Low Back Outcome Score, and were reviewed at an average of 3.4 years (1 to 10) after injection by an independent observer (BKW).
Lateral herniation of a lumbar disc extending into or beyond the foraminal zone has been recognised with increasing frequency and represents between 3% and 12% of all lumbar disc herniations. [1] [2] [3] The onset is characterised by sudden and severe radicular pain, often with dysaesthesia. A minimal response to conservative care and the severity of the symptoms may tempt both patient and surgeon to consider early operation. Unfortunately, the herniation is 'hidden' from the standard surgical approaches. Many alternatives have been suggested, but each has its own potential complications.
These considerations, the higher age of the patients in this group and the severity of the symptoms led us to consider attempts at palliation before resorting to operation. We report the outcome after the foraminal injection of local anaesthetic and steroids in these patients.
PATIENTS AND METHODS
Between 1986 and 1995, 30 patients with lateral foraminal or extraforaminal herniation of a lumbar disc had foraminal injection of local anaesthetic and steroids for radiculopathy. Information was collected prospectively using standardised forms to record the history, physical examination and functional outcome. There were 18 men and 12 women with an average age of 54 years (30 to 81). Table I summarises the history and physical findings in each patient. No patient had abnormal upper motor neurone signs, involvement of the bowel or bladder, or psychological changes.
The functional limitations were considerable. Before the onset of symptoms 17 patients were working, seven as manual labourers. Only three continued to work despite their symptoms and each required restricted duties. All had severe restrictions on the activities of daily living including exercise, sitting, walking, standing, lifting and bending, which limited work and activity. From 1992 we used a modification of the Low Back Outcome Score 4 (LBOS)
prospectively in 18 patients to assess their functional status. This measures pain on a scale from 0 to 10, altered to address radicular pain instead of back pain, rest required during the day, the frequency of treatments required, the use of analgesics, work status, the ability to undertake recreational activities, chores and odd jobs, and the impact on sex life, sleeping, walking, sitting, travelling and dressing. The average prospective score was 25 (7 to 43) out of a possible 75. Before injection patients had usually been treated by bed rest and non-steroidal anti-inflammatory agents, but narcotic analgesics, physiotherapy, chiropracty, epidural injection and acupuncture had also been used. None had undergone surgery. The average time from the onset of symptoms to foraminal injection for patients presenting with acute symptoms was 2.9 months (2 weeks to one year). The delay from the onset of symptoms to injection has progressively decreased in recent years because of the success of the procedure.
CT was used in all patients to demonstrate the lateral disc herniation (Fig. 1) . Nineteen patients had an L4 to L5 herniation migrating superolaterally to involve the L4 nerve root. Six herniations were at the L5 to S1 level and four at the L3 to L4 level to involve the L5 and L3 roots, respect- CT showing a lateral herniation of the lumbar disc into the foraminal zone with resultant nerve-root compression. ively. One patient had involvement of the L2 to L3 level. Seventeen herniations were left-sided and 13 were on the right. Eighteen were located in the extraforaminal zone at the disc level ('far-lateral'), all of which appeared to be contained within the annulus. Eleven were within the foramen itself, free fragments having migrated superiorly. Technique. The injection was performed as an outpatient procedure. The patients were premedicated and placed in a lateral position with the painful side up. Under a light neuroleptic anaesthetic and after infiltration of the skin with local anaesthetic, a curved 7-inch 22-gauge needle was inserted via a 5-inch 18-gauge needle, using the standard lateral approach with the help of lateral and anteroposterior (AP) views on an image intensifier. The tip of the 22-gauge needle was directed into the affected foramen inferior to the pedicle but proximal to the disc in the lateral view, and just lateral to the midpoint of the pedicle on the AP view ( Figs  2 and 3 ). Radio-opaque dye can be used to confirm the location as needed. The aim is to place the injection into the potential space between the lateral disc herniation and the nerve root and not to infiltrate the root sleeve itself; 2 ml of 1% lidocaine combined with 11.4 mg (2 ml) of injectable betamethasone were injected slowly, almost always reproducing the patients' symptoms on infiltration.
Evaluation. Long-term follow-up included telephone interviews with all patients by an independent observer. Functional assessment was by the modified LBOS. 4 Patient satisfaction correlated directly with relief of symptoms and was graded as complete, moderate, minimal, or none.
RESULTS
The average time to follow-up was 3.4 years (1 to 10). Of the 30 patients injected, two were lost to follow-up; 28 were available. Six eventually went on to further procedures and were considered failures. Three of these had obtained no relief and subsequently had open discectomy via a paraspinal approach. Three obtained moderate relief but subsequently had a recurrence of the symptoms within six months of injection. Both patients lost to follow-up had complete relief of symptoms six weeks after injection.
Of the 28 patients, 22 had lasting relief of their symptoms. Fourteen had no pain allowing them to participate freely in their usual activities. Seven described moderate relief which allowed return to most activities but with caution and occasional symptomatic treatment. One patient obtained minimal relief, but was able to tolerate the symptoms.
Of the 17 patients at work, 13 had returned to the same job. Two manual labourers obtained moderate relief of symptoms and were able to decrease their workload. One manual labourer and one sedentary worker had no improvement.
The average LBOS score after injection was 54 compared with 24 before, and in the patients who had obtained relief the score had improved to an average of 61.
Of the six failures, five had herniations in the extraforaminal zone at the level of the disc (far lateral) and one in the foraminal region.
DISCUSSION
Patients with lateral herniation of a lumbar disc represent a distinct group compared with those with classic posterolateral lumbar herniation.
2,3 They tend to be older and have minimal degenerative changes in the disc as seen on plain radiography. The L4 nerve root is most commonly involved as a result of herniation from the L4 to L5 space with migration superolaterally into the foramen, or far laterally into the extraforaminal zone. There is severe radicular pain in the appropriate distribution, often with dysaesthesia, which interferes with nearly all activities including sleep, since the prone position results in a passive femoral stretch test. Conservative measures are often unsuccessful and early operation may be undertaken. Although surgery is generally satisfactory, with relief of symptoms in about 80% of cases, 1-3,5-11 the operative approaches are not straightforward. Macnab 8 pointed out in his classic study of negative disc explorations that the foraminal and extraforaminal zones are 'hidden' from the standard surgical approaches. Laminotomy combined with medial facetectomy, the standard interlaminar window, preserves structural stability but does not allow adequate visualisation of the herniated material. Further resection of bone with total inferior facetectomy to improve visualisation can render the segment unstable. The paraspinal approach through the lateral window may present complications since, when the herniation is within the foramen, sufficient pars must be resected to allow visualisation and the amount of bony resection possible without structural instability is uncertain. Increased bleeding with subsequent decreased visualisation is also found with this approach. These considerations have led to the use of the anterior retroperitoneal approach for extraforaminal herniations, but this also has risks. We began to use foraminal injections in 1986 to obtain temporary relief of severe symptoms before operation. Many of these patients obtained considerable relief of their symptoms by three weeks after injection and were returned to the care of their primary physician. Most continued to have complete and sustained relief of their symptoms. Consequently, we now use this as the primary treatment of patients with severe radiculopathy secondary to foraminal or extraforaminal disc herniations. We reserve surgery for those in whom injection fails.
The use of foraminal injections began in the early 1970s after Macnab's study 8 in the hope that selective injections with contrast medium in the root sleeve would reveal the area of hidden compression and allow precise surgical intervention. The results of these operations remained unreliable, 12 and with the improvements in imaging using CT and MR the indications for injection into the nerve-root sleeve as a diagnostic tool have decreased. Tajima, Furakawa and Kuramochi, 13 in 1980, focused more on the possible therapeutic effects of such injections and although not giving specific results, suggested that the most useful indication would be atypical disc herniations. Herron 14 noted the long-lasting pain relief after these injections, with some patients showing such dramatic relief that subsequent surgery was not required.
We have aimed to place our injections at the interface of the herniation and the nerve root rather than in the root sleeve in order to decrease the inflammatory response and to allow relief of the radicular symptoms. The direct application of steroids to this interface probably explains the better results with this technique as opposed to the use of standard epidural steroids for the classic posterolateral herniation.
The response to foraminal injections appears to be relatively quick; 27 of our 30 patients obtained at least moderate relief within three weeks. Three subsequently relapsed within six months. A satisfactory response lasting longer than six months would seem to be predictive of long-term success.
Our results with injections compare favourably with those obtained at operation. [1] [2] [3] [5] [6] [7] [8] [9] [10] [11] A review of the literature, and our own findings, have shown that foraminal injection is a relatively simple technique with no reported complications of its use. 15 We now recommend foraminal injection of local anaesthetic and steroids for patients with radicular symptoms after lateral herniation of the lumbar disc which have not responded to rest and analgesia.
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